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In a previous study, it was demonstrated that human Langer-
hans cells (LC) are preserved in human skin grafted onto a 
nude mouse. Moreover, although it was observed that mouse 
LC of the host invade skin grafts from allogeneic mouse or 
rat, they do not penetrate in human skin grafts. In most of the 
human skin equivalent systems produced in vitro, LC appear 
to be lost. The present study was designed to investigate 
whether the mouse LC will repopulate a human skin equiva-
lent. For this purpose, two different systems of skin equiva-
lent have been grafted onto the nude mouse. They were 
composed of human keratinocytes deposited on dead human 
dermis, or on lattice composed of human fibroblasts embed-
L angerhans cells (LC) are resident intraepidermal den-dritic cells that constitutively express abundant major histocompatibility complex (MHC) class II molecules, and possess a characteristic ultrastructural marker, the Birbeck granule. It has been documented in mice [1,2] 
that epidermal LC are derived from the bone marrow. Using indi-
rect immunoprecipitation of la molecules with mouse alloantisera 
to study the origin of la molecules in the skin of radiation-induced 
bone marrow chimeric mice, Frelinger et al observed that the la 
molecules in the chimeric mouse epidermis reflected the phenotype 
of the bone marrow donor. Because LC are the only cells to express 
la antigens in murine epidermis, it was concluded that LC were 
derived from the bone marrow. In the same issue of Nature, Katz et 
al [2] demonstrated that, after 3 weeks, most of the LC in parental 
skin that has been grafted on to FI hybrids were of recipient origin 
whereas keratinocytes of donor origin remained. Furthermore, in 
studies of skin from radiation-induced bone marrow chimeric ani-
mals, they found that, depending on the strain combination, up to 
80% of the epidermal LC were derived from the bone marrow of 
the donor animals. They suggested that LC are not a stable resident 
population of the epidermis but migrate from the bone marrow to 
the skin, where they are continuously replaced at an as yet unknown 
rate. 
In humans, the origin of LC was studied in female recipients 
of bone marrow allografts from human leukocyte antigen (HLA)-
matched male donors and, reciprocally, in male recipients of bone 
marrow allografts from HLA-matched female donors [3,4] . LC ori-
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ded in type I collagen. At different times after grafting, the 
presence of LC in the transplants was assayed either by indi-
rect immunofluorescence or by electron microscopy. Indirect 
immunofluorescence was performed on frozen sections or on 
epidermal sheets with anti-la, anti - HLA-DR, or OKT6 anti-
bodies. It was observed that, at 2 months after grafting, la(+) 
HLA-DR(-) OKT6(-) cells are present in grafted human 
epidermis. Moreover, LC with typical Birbeck granules are 
also detected by electron microscopy. It could be concluded, 
from this study, that mouse LC can repopulate human epider-
mis devoid of human LC. ] Invest Dermatol 99:54S-55S, 
1992 
gin was determined by the presence of nuclear Y bodies, which are 
heterochromatic distal segment of the Y chromosome in metaphase 
and anaphase nuclei that fluoresces strongly with quinacrine mus-
tard or hydrochloride. It was observed that, in female recipients 
who received a graft from male donors, repopulating LC bore the Y 
chromatin material. Conversely, in male recipients of female donor 
grafts, original host LC disappeared and were replaced by Y_ 
chromosome - negative LC. These resul ts showed the donor and 
medullary origin ofLC in man. However, the host LC appear to be 
relatively slowly replaced following bone marrow transplantation. 
More recently, it was proposed that the spleen and/or lymph nodes 
could constitute another source of LC [5]. 
Krueger et al [6] have observed that host murine LC do not 
infiltrate the human or guinea pig skin xenografted onto congeni-
tally athymic nude mice. Clearly, in this system, there were no 
circulating precursors for human LC. Nevertheless, the donor 
human LC persisted for the life of the graft, despite the epidermal 
turnQver and the absence of circulating precursors [6,7]. In a flow-
cytometric study, performed on normal human epidermal cell sus-
pensions double stained with OKT6 monoclonal antibody and 
DNA dye, it was demonstrated that OKT6(+) LC may be found in 
different phases of the cell cycle [8]. In a follow-up study, Czernie-
lewski and Demarchez [9] injected nude mice with the thymidine 
analogue bromodeoxyuridine (BrdU). Thereafter, they performed 
double staining on skin sections with an anti-BrdU monoclonal 
antibody and OKT6 antibody to determine the percentage of 
BrdU-labeled LC. They showed that the number of labeled cells 
increased linearly with time, and calculated a total LC cell cycle of 
16.3 d and 12 h for S-phase. An increased number of BrdU-labeled 
LC was observed after topical application of 12-0-tetradecanoyl-
phorbol-13-acetate (TPA) and after tape stripping. Epidermal LC 
mitoses were observed ultrastructurally in human skin transplanted 
onto nude mice. It was concluded from these data that LC are 
actively cycling, and may form a self-reproducing population in 
human epidermis. 
The absence of migration of host murine cells into human skin 
grafted onto nude mice raises the question of whether it is due to the 
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inability of mouse LC to penetrate and survive in the human epider-
mal environment or whether the presence of pre-existing human 
LC inhibits or makes unnecessary the recruitment of host LC. To 
address this question in the present study, two types of human skin 
were reconstructed in vitro, and then grafted onto nude mice, be-
cause in such isolated human skin equivalents produced in vitro, 
Langerhans cells appear to be lost. The two skin equivalents were 
composed of human epidermal cells deposited on dead human 
dermis (DED) or on a lattice composed ofGM10 fibroblasts embed-
ded in type I collagen. In a previous study [10], it was demonstrated 
that, after grafting, the fate of dermal constituents is different for 
the twO systems. When a skin equivalent made with DED was 
grafted onto the nude mouse, this dermis was progressively invaded 
by mouse components. Conversely, in a skin equivalent made with 
the lattice, a human dermis is constructed and the blood vessels are 
only partly of mouse origin. In both systems, human epidermis is 
preserved for long periods after grafting. Indirect immunofluores-
cence was performed on frozen sections or on epidermal sheets with 
anti-la, anti HLA-DR, or anti-CD 1 antibodies. It was observed that, 
at 1,2, or 3 months after grafting, dendritic la(+) cells were present 
in the human epidermis of the graft. These cells were heteroge-
neously distributed, being more numerous at the periphery of the 
graft than in the cente.r. No hu~an LC were r~vealed either with 
anti - HLA-DR or antl-CDl antibodies. LC with typical Blrbeck 
granules were also detected by electron microscopy. It could be 
concluded from this study, that 1) no human LC could be detected 
in human skin reconstructed in vitro and grafted onto the nude 
mouse, and 2) mouse LC can repopulate a human epiderm.is devoid 
of human LC. The source of the repopulating mouse LC remains 
questionable, as they could come from the mouse skin surrounding 
the graft or from a systemic pool. Further studies should clarify this 
question. 
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